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'ABSTRACT 

; * The classroom behaviors of 129 Barbadian children (77 

boys >nd 52 girls), age's 5 to 11 years, who had suffered from moderate 
to severe protein-energy malnutrition in the first year of life were 
compared with children with no history of malnutrition. Data ^ ere 
gathered' from questionnaires administered tq teachers who were 
unaware of the children's previous nutritional history. The results % 
demonstrated that when compared tothe matched sample of * 
non-malnourished children, the previously malnourished phildren had 
^attention deficits, reduced social skills, poorer physical 
•appearance, and emotional instability. The behaviora^ deficits 
associated with prior malnutrition were independent of ,IQ and were 
experienced to a greater extent by boys. Socioeconomic, conditions at 
the time of the study contributed little to the behavioral deficits 
of the, previously malnourished children, as compared with the large 
contribution 'of the history-af earlymalnutr ition or the ^conditionp 
producing it. (Author) 
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Abstract, . The classroom, behaviors of 129 Barbadian children 
(77 boys and 52 girls) aged- 5-11 years, who suffered fronvmoci-^ 
er^te-severe "protein-energy malnutrition in the first year of K 
life were ^compared with those observed in children -with no history ' 
of- malnutrition* Xhe data were gathered from questionnaires ad-r 
minister^W^Pteachers who were unaware of the child's previous 

nutritional history, TKe results demonstrated that the previously 

* • > ' * 

malnourished children had attention deficits, reduced social skills 

'* " ' ' - N 

poorer physical appearance and etnotional instability when compared 

. 1 -} \ 1 * . 

to the matched comparison children* These behavioral deficits 

% - 

1 

associated with prior malnutrition were independent of IQ* and were 

* * i * k * 

experienced to a greater extent by boys. Socioeconomic conditions 

at-the time of the study contributed little to t^e, behavioral 

-deficits of^th'e previously malnourished children, as compared 

with the'large contribution of the history'of early malnutrition 

or the conditions producing It. - 
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' ■ ' • . INTRODUCTION 

This?Ls the second paper x>f< a v series dealing with th^ long- * 

term consequences of early malnutrition on mental development' and* 

* * » -> 

function in Barbadian school-children.- A number of published 
studies in developing countries (Uertzig et al , 1972;, McKay et a]_, 

1978; Singh et al, 1977f ^eeman et al, 1977, Asfiem and Janes, 

> \ . . * - - 

% 1978; Grantham-McGregor . et al , 1979) provide a partial picture ^ 
of, the consequences to the deyel6ping child, mainly ' restricted t$ *- 
the drea of cognitive function. The balance of this evidence 
demonstrates impairment of intellectual capae-ity, but- this butcone 
is confounded by poverty, and environmental deprivation, Howeir&r, ' < 
we report jjn the first paper of this .series that early malfiutri- , 



tion can result in reduced IQ independent of socioeconomic *fa:tors* 
This m^a^re of mental function is, nevertheless, inadequate .o v 
.extoress the full range of factors impairing a phild^s ability to 

. henefit from the* educational- process. ' * /'.,*• 

In order to examine more completely the various components 'oi 

/ adaptive function following a^ history, of moderate to severe pro--, 
tem-energy malnutrition (marasmt^) ,^ we applied to our Barbadian* 
children a protocol similar to that, used Richardson et al; 0-972). 

. ■ , •• ■ •" : : ■ ••■ •. 

t6 study classroom "behaviors in,- malnourished Jahiaican ,boys. 'En 
, • .. , * •* 

I the current study, we examined the. classroom behavior ' of 



T 



school 4 boys and girls, aged 5-hl y£ars, who have been exposed to 
severe marasmus In ,thg first year of* life in comparison with matclv- 

ed controls who had not experienced malnutrition and analyzed these 

* ■ * 

da*ta in relation to socioecon6njic conditions. In later papers, 

we report academic performance and behavior at home in their re- 

lationship, to antecedent malnutrition and to cu^ret\t socioeconomic 

and ecological conditions, ' 

A - 

METHODS 

Site of^udy . • ^ 

Barbados was selected as the site for this study because the 
country has a National Nutrition Centre that has been following 
children with malnutrition as outpatients, during their subsequent de 
velopment for up to twelve years (Ramsey , 1980) . This has generated 
documentation on a population of approximately 2,10Q children 

exposed to malnutrition* Over this period, xmHr fourteen eh.ld- 

* " • *. * 
-ren have beefiest to follow-up, six have emigrated, indicat ng 

considerable stability ^)f the population/ Several otlicr £eai tires 

of this island population were favorable to our investigation. 

First, healthcare delivery is go § o<L Almost all children art? 

born in the Queen Elizabeth Hospital <QEH) or allied facilities, 

> 

and 'well' documented recordf'of obstetric care are available in ' 
almost all*,£ases. Furthermore, children are* followed routinely 



■ ■ •; •• ■ • -*• • • . \ 

by local clinics and these records were made available when 
needed, m Second, with respect to education, the Barbados has the 



\highest literacy rate in the West Indies, with nearly all child-; 
ren attending school. Third, the population is homogeneous, 
ninety-five percent b'lacks o4 West African origin. L Fourth, the 
country is small and readily accessible sa that no group is 
overlooked, - ^ % < 

Sample Selection « *- 

Exposed Series- (n=129) , * \ 

Of the 2,100 malnourished children followed by the Centra* 

. * ; ^ / • J 

only cljiifdVen w'iih grade II-III (weight forage according to 
Gomez. Scale) PEM in the first year of life were included. I";rl- 
lowing this e'pisocie, all children received routine health care 
and nutritional counseling, There were initially 141 children 

whp met these criteria lyit twelve were eliminate^ because they, 

* t * • . > »," . » J 

were lost- to follow up (seven c'ases t ) or tlieir parents refuse J 
* * » § * ~ * * * 

to gr^ant permission (four d&ses) and in one case, the child lad 

cerebral palsy* ifi'e- distribution of the remaining 129 index 

Childjfeft by age and-s'ex ls,s'hown in the first paper of this 

series (Gailer "fefe aT, 1982)* ^ " ■ fgL 

.Ih.order.. to .exclude certain common determinants of mentil 
v " - . * •* . - 9 

defi cien cy , * the *;fol lowing, criteria ?were^appljjd_to h lh the 2s- 

p osed and nan-expos-ed -series: f * 



(a) birth weight equal to or greater than five pounds 

— <o * _ f i 

(fa) no antecedent of prenatalor perinatal complications 

* (q) no history of high fever, convulsions, head injury 
, or unconsciousness 

This information was obtained from reviewing obstetric 

records of all mothers and medical 1 records of. all children. 

f . ■ 

Non-exposed Sprites (n=l2 9 ) . f 

\ 
\ 

These weVe selected by matching children from the £xpose<! 
^ t \ • • . " 
series by age, gender and handedness with children who had*no 

antecedent history of malnutrition based on reviewing growth re- 

cords frfcip birth onwards. Whenever possible, classmates were used 

according to tHe 3bove criteria, preferably by random selection if 

more than one classmate was available. Howevef , thirty-seven 

cases. of the .exposed series were below the appropriate grade or' 

in a special class/ and controls-were selected from the age-ap- 

propriate class. Children with no history of foalnutr it Ion were 

referred to as, comparison cases* - _ « , 



Teacher^uestionnaire ' , 1 * * 

• «- ' . - _ * 

s § - 

k * > 

As part of a larger comprehensive study of the effects of 

malnutrition early in life* data ^concerning the behavior of ^ach * 
child in school was collected using a 30 item interview schedule 



completed by the teacher .(see Table 1). This was modeled after 
Richardson et al (1972K * It \should be emphasized that the teach- 
er was i^naware oJ.the nutritional history of children in the study 
Responses to the items on the questionnaires were dichotomobs 
Xyes/no), scaled *(l=gbod through 6=poor) and open-'endeffP The 
'schedule* was pretested for 10 children not participating in the 
study, and revisions of wording and foxmat were made as necessary. 
The data, obtained from the teacher questionnaire was col loot- 
ed between January t and^ July, 1977, The interview was distributed 
by an experienced fiGld worker who visited each teacher, and who 
reviewed^ the questions with the teacher to ensure that the v 
teacher understood how to complete the interview, schedule sue-' 
cessfully. Other aspects of behavioral performance at home and 

at school are to be reported in subsequent papers, 

a. • » 

Physical and Economic Resources in the Home— ---- ~^ ~ 



JData concerning the physical and' economic resources in the ** 
* » 

honles v of children used in this study is described 'in greater de- 

S - . ^ ' - * . 

ta*l in the* companion paper, Galler et al , (1982) « -LefLy, a 11 U 

interview was administered tp, the child's primary caretaker by a 

public j^eaith nurse. Items consisted of ^diehoEomous (yes /no) , 

forced choice and open-ended quiHfcbns. The 'questionnaire was 



pretested and. modified according to' conditions present in 
Barbados... * 



Data Analysis 



Reduction of ^the data 'obtained by treacher interviews ws 
performed £v factor analysis," usi/tp a principal component analysis/ 

v ' 1 h 



with varimax rotation (Nie et al, 1975), Seven classroo 
rs were identified by using eigen valuest|reater *than 1 



behavi/>r fact 
00 (Table 2). 
3 t-t,est 



These accounted for 68% of the total variance. Student 1 

of Significance were used to .Identify significant factors. Factor 

scores were generated for each of *the factors (n=258) aiU a 2-way 
• i ' N 

(nutritional group x gender) Analysis of variance *(AN0VA) 



performed on. each significant factor (Table 3\. ^ ' * 

^ . . ) , • ♦ 

We have elsewhere described in detail (Caller j|t aU 1S82) 

the analysis of the socioeconomic data. In order to determine 4 _, _ 

. - - - - ------- ' j | * 

the relative contribution of the current socioeconomic conditions 

and the history of marasmus to classroom behavior, stepwise 

multiple -regression analyses were performed (KJe ot 1975). 



RESULTS- 



Classroom, Behavior 



N 



r 




The data, used in. these analyses*' were gathered f rom .ques- 
tionnaires administered to teachers asking them to describjspthe 



behavior of previously, malnourished children with a history, of 
malnutrition and their matched controls* * * ' ; . * \ m 

. A factor analysis «was performed on the combined -data 'from 
both the previously malnourished dud comparison populations in 
■<w^er to identify groups ttf related ? behaviors , each factor refer-' 
ring to such a cluster of behaviors. -Table 2 shows the "seven '* 
factors emerging from'the analysis of the data. As can he recog- 
nized- in the table, the analysis produced grqupings into vell- 
tecogni2ed behavioral patterns Including attention deficits (Factor 
1); Social interaction (Factor 2); physical appearance (Fact >r 3); 

4 

emotional stability (Factor 4); special problems (Factors^ ind 

'6); and attendance (Factor 7>. Thus, these groupings- under* -«>re 

* * * 

the usefulness of the teacher questionnaires ami the method of 

statistical analysis. The degree of association of *-nch question- 

naire^variable within a factor is indicated by the f tactions 

number (a factor loading or correlation); all behaviors with i* 

low' association value (<>50) were eliminated. • 

Analysis of ^ariance was performed comparing factor scoies 

r \ \* 
of the previously malnourished population with those of the com-, 

parison population (Table -3) . ANOVA performed for each factor 

score showed that children with, a prior history of protein- - 

energy malnutrition weife significanlfy (j>-0. 01) [disadvantaged a£ 

compared with their matched Comparison on four of the seven - 

factors, namely Factors. 1," 2, 3 and 4, regardless of age. Factor 1 



*■ 


* / ' * * * — 




* 

- # 


.' ' .. . • ' * / '". " ' , ■ • - jo • : • 








* 






* 


/ . 

* ** 
* " » # 


included' a series of -items most -of ten*associated with an attention* * . < 

• -. •. ■ ■ ■ ■ .* . • " ■ 

deficit disorder including Short attention span, poor memory, dis- 

••''*''/.*.. * . . J 
* tractability* ahd^restlessness (Dykmarr et al/, 1971; Connprs, 1970; 

' ' f * " 


* * 




Eisenberg, 1964.; Mrch, i964). Children with malnutrition ii * 

. * / » \ * * 




• 


the first year of life ha4 more deficits on this cluster thai did 


* 




£omparison/children without a^.hi^tory of malnutrition (t«5.5, p .t)l) . 
/ # * / * 






1 . / * \ • ; v 
/."Factor 2 /included items referring to tlie child's social interaction, 

/ ' ' / 






namely, fc/he likelihoad of the child to initiate convers.it ion vith 

y 7 • " > ' ■ • -•" * '■ - 

/ teachers and peers. Again, children with histories of malnutrition 
• / * / * 






* 


T - J 


/ * * * ' 

were more likely to have reduced interactions than* were Lhei - /Wuhed 




-J ■ 


controls, (t=4.1, p .01)/ Factor 3*included items c^ncernin* the 






child's appearance at the ^ime of the study, namely Jie teaciers 1 


* 




observations concerning food intake, general health and sleeiineit: 
- in the classroom. # The children' with prior malnutrition had Lower 






scores in eafch of these items in comparison with control .£h l f dren * ^ 






(t-3.1, p;: .Olf*. ■ « i - " " 


• 




For each of the above ,three factors, bqys and girls responded 






- / - . 
similarly*, In contrast, a significant interaction beUreen nutri- 


1 


it 


• * 
A tional group and gender was present for Factor 4. This factor * . 




* • • * 
included items referring to emotional *s tab vl ity namely the oc- 


• 




y . cuirrence of frequent temper ta'ntrums and crying. The source f 




- \ 


of the interaction was found to be a very low incidence of emo- • 




6 


tiona^instability among the cpntrol girls as compared with all 




- *. C 


pthe]*groups. . ' ( _ 




. * o •- 
-F£|C; - 


* ' * * * < * 
- - — ■ ^ -^-T^..-^^^^^ — -— i in— i mr-^r 





ujyior to 

>V,V war *,\\*fr 



, As described under Methods, thirty-six previously mal- 
nourished children arid one comparison child were behind tlie ex- 

■ « . * i. • 

pected school grade for age. To ensure tha't these children wore 
not biasing the analysis,, a second analysis identical to tfr<» 
one^ described «-above was performed excluding these children.* 

■ ■ " - ' i ... A 

The factfor analysis yielded identical groupings of befu\yior u 
those obtained when the' full sample was analyzed. - ANOV/ 
performed for the reisulting factor scores, and these data at pear 
in Table 3. AsTWs the case for the full sdmple, F t .otors 1 1 ^ 
,(at|entrbi|i disorder), 2 (social interaction) and' 3 (appearar l\ ) " 
significantly distinguished between the previously malnourished ^ 
and control children. In each case, 'the previously malnourished 

y . / 

children were identified as having mor^behavioral problems <thati\ 
their matched controls/ An apparent difference iri this analysis, 
using the restricted sample, was the finding of sex jreJated effects 
in three factors. This was a result of poorer performance cf-boys 
as compared with girls,' irrespective of nutritional' history. 
Purthermore, cliff erences' in^ Factor 4," referring to the presence 
of emotional instability %ere present only when the sample in- 

/:lud^d children who were below the expected grade for age. 

' ' • «. * • f 

In a companion- paper (Caller et al, 1982)' we reported / 

x \ ' • ' ' * ♦ • 

a reduction in IQ among, children wirji previous malnutrition, 

such that 50% of this, group had IQ scores less .than BO in 

contrast to only 17% cTf the comparison population. ;Since it ^ 



was possible , that a -reduced I 




cmtribu&itt; 




le beha\ iors 



ebserved in the classroom yMT analyses were repeated Including 
only those children with. IQ' &ores-#toL9(> or above. This mu* 

. • ... - -m ' 

arialygis yielded' jUmjar^ resu lts; to thos ej^ 

Thus, we -can conclude that deficits in classroom behavior are pre 



sent' even among children- with average or above average IO f s. * 

« These findings were , examined in relation to cu out socio- 
economic status of the childrgg in order to evaluate the degree of. 
association. While testing £hl relationship of these conditions 

* * r _ to IQ, we lioted th$t there were differences in socioeconomic ' 

status between ipdex arid .control populations-, although these 
? ^did, not ,aTcco t unt for the IQ diff erence. -. Specif ica'lly, the pr.?- 



**vibusly malnoufished chi.ldren canfe ~-fitom homes with fewer modarn 

- * * ir * *. . 

conveniences, wifh more crowded homes, and where, father '.^errtsloy- 

/ . * - - . 

ment was, inferior* rjjtf^th regard to* the relationship* of socip»2conr 

v^f ^ ■ , , - * . . ." f 

omic statu? and Classroom behavior^ Table 4 displays the results 
- of stepwise multiple regression analyses of the socioeconomic ^ 
-'%^fectors and. nutritional history against each of the significant 

categories of classroom behavior, excluding Factaiv4 sii\ce Lliere * *v : ^ 
was- no indeperjcjj£nt ef fects -of nutritional hisLory for this cat- 

* ** " * 

egory. For each classroom- behavior factor, two sets of regros- 

' * ■* * * 

sion equations were generated** In the first set the seven 
socioeconomic factors (described in the: Methods section) were 
' entered, first, followed by nutritional history* ^n the second 



set, the order of entry, was* reversed « As can be seen in the 
tabled 'there was a highly significant correlation between nutri- * 

tlonal history and the three classroajn behavior factors. (Xhis 

'2 s * 
correlation corresponds to the R value when'nutcitiottal hi^Lorv** 

is entered' first) ? ^Th6 socioeconomic f-actors were rrelaled on! 

with Factor 3 (R value when socioeconomic factors are entered 

first.% However, when the socioeconomic factors were partialled 
' 2 

out '('R value when nutritional history is- entered second on Lho. 
equation), nutritional^histbry sti*Ll accounts for a -^Lgnif ieant^ 
percent of the, variance in classroom behavior. These results 

• ' ' \ ' • .... 

underline the significance of the" prior hLsj.ory of maluulr i L Ion 

and accompanying conditions in the early life of the child in 

modifying later behaviors necessary for school success. 

The insignificant contribution of durr^nt socioeconomic 

conditions to the deficits in classrbom behavior is further il- 

lustrated in Table 5, for the Attention Deficit factor. In thin 

table, mean fac-tor scores are presented for malnourished and 

control groups .according .to socioeconomic^ status, Thus., for each 

of the three socioeconomic factors wlfich we described earlier as 
"* ■ * * 

^distinguishing between malnourished qnd control 'populations, we 

% 

dichotomized' the factor scores of the children into Lho^e Calling 
above' the mean or below the mean value. As may^e seen, signifi- 
cant differences in the attention factor were present between 
malnourished and xtontrpl- groups regardless of 'socioeconomic 



which made no contribution to the Attention Deficit -fact 



or. 



lar' results were observed for the three other classroom behavior 

i ■ . ■■ « ■ ' . " ; •• 

^factors, p 



DISCUSSION * 



The present study established more firmly than previous 

i t 
studies the long-term consequences of early malnutrition cm ' 

classroom behavior. The reasons for this include (a) the J socio- 

economic and social homogeneity of the population of Barbados; | 

(b) the unique availability of complete records ».of prenatal jare 

and birth from a single central hospital, followed by grbwt^i ija- 

cords and the identification oE notifiable malnutrition according 

to. 'grade of severity^n the- pre-school years^through a National 

Nutrition Centre? ,(c) -the high proportion of children- (98%} .it- 

/ ' 

tending school and the cooperation of the school staff in evaluat- 

"i ■ , 

ing them. No other stjidy has had the advantage of such favoirable 

■ V ' ^ 

conditions for following the sequelae of early malnutrition. 

The nearest approach to our data is the study' Richardson - (1 97 
1980)* conducted in Jamaica'. However ; Richardson's study was 
confined^ to Jamaican boys • severely malnourished Unj thejirst . 
two years of life in contrast to our series, mpJ^iourished .in the 
first year* Richardson *s- data confirms sojprof our findings. 

TL \ 

namely that the previously malnpurisTOd»children had shorter at?- 



tent ion spans. 



)oprer- memory, were more distractable than well- 



nourished contzjolfe and additionally tiacj poorer social relation- 
ships. 



Using is ta 



:i|tical t?eQhrT^^^|^^n which classroom behaviors 
were analyzed* for clusters off delated behaviors (factors), cur 

Results .provide 'a more comprehensive picture of/ the .previously* 

» - ^ t *> .,<*... 

^malnourished child. ,Thus, we ha\*e described the relationship of 

early malfiut rj tion -t6 # . lat^^phayiora! development and theVo- 



laltionship of/ 



this to .environmental factors. 
^Tirstj deficits r drlf^lassroom^eKavior wei^. present in the , * \ 
mJlnourx^hed group irrespective of I<J» which wQ ?,£ have reported ^ 
(Galler et al, 1982)a5 N b£itig reduced in these children. ^Second, ^ 
' our jfindiiigs expand to females the picture of the malnourished chilcj 
> drawn by Richardspn. 'They show, that many behavioral deficits fol- 
flowing malnutrition' are experienced by both^sekes. However, iris, 
whethef. maln^urished^or'vnot , had 'fewer deficits in class^^gnM>e-^ r 
havio,r than boys in contrast to lQ performance* for whiah bot.i 
sexes showed reduction to a similar level associated^with a : history 
of malnutrition.. Third, of particular interest is the grouping 
of behaviors in Factor. -1 .and their significant relationship *:o 
an early, history of "malnutrition* , Poor attention, impaired 
memory 4 easy distrac£ability 4 j>po.r school performance and rest- 

lessness resemble the syndrome, of attention deficit disorder.*. 

... - ;, \ J ," * ? ■ • 



This constellation of behavioral characteristics .were seen even 

when children with !!Q f s less than. 90 were # excluded- f?om the ; an- 

/ . • * 

alyses. ,Thi£ syndt'onre* has frequently been associated withdabnormal 

' ' ' • * 

perinatal events, such as kypoxia. This implies'^that malnutrition 

in the first year of life "should bd added as a further potential 

* - - i * . 

association with 'factors* causing attention deficit disorder. Mope 
Rigorous study of this^dfsorder ,fdr such as association is desirable 

4 ^ 

Fourth, by- restriTrtring~the^sampre to only* children in the correct 

grade for 'age, any evidence of a relationship between early iralnutri 
j p . * . 

tion and emotional instability (Factor 4) was* eliminated , -Thus, 

, ' ' ' '-' \ * ■ • : 

emotional instability emerges ji'n this group when the insult of 

early malnytritTSn-results in a delay o£ one or more years in'- 

, V ' * 

school ! . • • 

Finally, as wes the case for IQ, current socioeconomic 
status was npt related to deficits in classroom behavior. However^. 

the history of marasmus early -in life, whether directly or from 

*» - • . . 

* #» * * 

conc'6mmitant assoc-iated factors such as impaired bonding, hospital- 
ization, etc., accounted for all of ther .difference between^roups 
for factors 1 (Attention De-ficit), and 2 (Reduced Social Inter- 

r 

action) and for a component cf'facbor 3 (Physical Appearance)* 
More-study of* the early conditions related to the occur tga ce of 
marasmus mey;j.derttif y significant causal factors, as discussed in 
our companion^paper (Galler 6t, al, '1982), 



The lack of impact of current socioeconomic Status 'coft- - 

\ 1 • . 

trasts with studies elsewhere^ ...JFhis may result from a geher- 

* 

silly better economic standing of the Barbadian population,* *.nd' 
the homogeneity of the popalation. This has allowed us to sep- 
arate out significant factors associated with the early history 

of malnutrition as important contributors \o later behaviors 1 

s * . 

i 

characteristics. # 



TABLE 1 



Questionnaire of Classroom Betyavior 

Administered to Teacjhers * ^ - 1 

How well does child pay ^attention to you in class? 

How obedient is he/she? Does the child do what he is^&cld? 

How cooperative is .he/she, with you? ' 

How good a memory has he/§he? 

How easily is the child's work disturbed by distractions 
such as noise, commotion in the classroom? 

.Does he/she ever make- suggestions or talk to you without bein 
specifically asked for; information? 

Which of *the~fo3JLowing statements best describes how he/she 
gets along with other children? r - 

- Other children always like him/herand he/she is friendly 
with other children. 

- He/she manages well nost of the time with 'other children. 

He/she is quiet and v/ithdrawn and has little or no ccntact 
with other children,. 

- He/she is disliked l?y other children and gets into troub-le 
with them* 

\* * 

Does he/she ftave any special problems? ^ s , 

If yes, ch£ck which^of the fbllowdng appiy 4 (can be more than 
one problem area) s. 

Conduct * 6 

Immaturity » ■ 

Social Relations " . ' T" 

Learning 

Other (write in) 



- \ 



1 Q 
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Table 1 (continued)* 



10. \« Does .£e/§he hav$ any behavior^ or conduct problems? Please 
^ /'Consider not only problems that interfere with his/her 

class work or cayse trouble but also where he/she is vktlv- 
\ K drawn, shy, or hard to reach. ^ 

11. ' If yes, please describe., 

12. Does he/she ever lose emotional ^control? (e.g. Dues h'e/she 
attack other children? Does he/she cry in class?) * 

13. , If yes, please describe. 

14. „ Is he/she usually fidgety and unable^ to-settle down in Lh. 

classroom? 

15. Does he/she evgr wet himself /herself at school? 



Does he/she ever soil himself /herself nL school? 



17. Do you have any evidence that he/she c^mes from a problem , 
home? (e.g. dirty clothes, lack o£ cleanliness, contacts 
you Rave had with his/her family. T 

\ 

18. If yes, p^ease^ give your evidence. 

19. Do* you have any evidence that fye/she is not getting enough 
: to eat? ^ ' 

20. If yes, please giye,your evidence. 

2i r Dq^j he/she often, seem sleepy^ arid h^ve a hard time sta/ing 
awakfe? * * V"* 

^2?-29." Please fill out the following form to give us a picture, r 

of child's school performance. - * fc t 

Report of Term 1 

.Report of Term 2 • # 

30. flease check whichever statement here applies to child f s 
' overall school work. * 

He/she is .outstanding ^ ^ # 

He/she is very good T ~" 

He/she is average • 

He/she is below average * ' 

He/she r is poor ' • * % 

s He/she is severely., backward 



factor Analysis of Teacher Questionnaire' 



Question * 

(!) 
(30) 



(5) 
(3) 
(29) 
* (2) 
(8) 

(14) 

- '(19) 

(22) 
% '(21) 



rtis) 



FACTOR 1 \ 
(Attention 1 Disorder) 

.80 Poor Attention 

\ 

* 75 Poor School Per- 
. formance 

.68 Poor Memory 

,64 Easily Distracted 

♦ 6$ Not. Cooperative 

.62 Low Class Rankf 

.61 Not Obedient 

•61 Presence of Special 
* Problems 

.63 Restlessness 

" \ - 

FACTOR 3 
(Physical Appearance) 

♦68 Not getting enough 
to eat 

.68 Poor general health 

.64 Sleepy. in class 

. FACTOR 5 
(Special Problems i) 

r .83 Soils MS 

-.81 Wets 



- * / FACTOR 2 
(Social Interaction* 

-j-r ■ — - — , 

(6> .75 Does hot initiate 
conversation vitn\ 
teacher 

(7) :67 Poor peer 

relationships 



w 



FACTOR 



\ 



FACTOR 7 " * 
(Attendance) 

.80*Days in school 



^Refers to question in interview schedule 



(Emotional Stability) 

(12) -.94 Poor emotional 

control 

(13) -,93 Emotionalifeuthursts 



FACTOR 6 
(Special Problems II ) 

(10) -.88 /Behavioral 

p rob 1 ems 

(11) -*5-3 Specific 

problems 
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TABLE -3 



Comparison of Classroom Behaviors Between 
Index and Comparison Children (ANOVAi \ 



n = 258 


df 


Factor 1 


Factor 


2 


Factor 


3 Fcctor 4 


Main Effects 


2 


17.0 ° 
31,8.° 


'* '•c 

%-v 




5.1 b 


NS 


Nutrition Group 


1 




_ _ 






Gender * 


1 


NS 


NS 




NS 


3.9 a 


Nutritional Group 


2 


NS 


NS 




NS 


4,7 a ' 


x Gender 










\ 




n « 184 


df 


Factor 1 


Factor 




Factor 


3 Factor 4 


Main Effect 


2 


15.9 C 


4*3 S 


/- 


5.6 b 


NS 


Nutrition Group 


1 


27.2 C 






'8.9 * 


NS 


U^UU c L 


X 


& q a 


k h a 






• i 


Nutritional Group 


2 


NS 






NS 


NS . 


x Gender 






- 








p<:os a 












t , 


P<.or b 


« 












P<.001 c , t 






• 






* 
















* 












% 




TABL.E 4 



Multiple Regression Analyses of Classriom Behavior 



: wit'h Socioeconomic Factors and Nutritional History 



Dependent^ Variables 



Independent Variables (df) 



Entered First: 
Nutritional 

_ His t,Qry--(4 ) — 



Classroom Behavior (N = 255): 

Factor.l (Attention Disorder) .12 

Factor 2 /Social Interaction) .04 

Factor 3 (Physical Appearance) .05- 



Variance added by 

Socioeconomic 
- -FactoTsT XT) ~ 



NS 
NS 
NS 




/ \\ 

Classfoom Behavior (N =^255) : 
Factor 1 (Attention Disorder) 
Factor* 2 (Social Interaction) 
Factor 3 (Physical Appearance) 



\ 1 

, Entered First: 
Socioeconomic 
factors (7) 




Variance added by 
Nutritional 

Histors-tU- ' 



.10 



.02 
.02 



p^ : 05 c 
p'- -01 * 
p -Q01 
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Socioeconomic 
Status 



TABLE 5 



The Relationship Between Socioeconomic Factors and 
Attention Disorder (Class Behavior Factor 1) 

... ' . i • / 

' * ' Nutritional Croup 



above group 
mean 




-42 3 


+30 


-2$ * : 


.• +46 „ 



SES *f actors: 
Y~ RESULTS OF ANOVAT 

.Nutriti^tl history 
b^o factor 
interaction . ■ 



malnourished control 



Household Items 
— ~F=value 

38.3 p-. .05 
1,9 NS 

0.0. NS 



malnourished contro 



F-value 



34,1 p<.0^. 
0.0 NS 
0.0 NS 



, -30 


+33 ; | 


-34 ' 


+34 


' -35 


+34 

i 


-32 


+33 


Housing 


Father's 


Work 



F-value 

36.5 p< .05 
0.0 NS 
0*0 NS 



1^ V 1 « • 1 « 1 * 

100 for graphic presentation only 
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